a b s t r a c t
This data article presents a simple method for providing a biosorbent from Sargassum oligocystum harvested from the northern coast of Persian Gulf, Bushehr, Iran. The characterization data of Sargassum oligocystum biochar (SOB) were analyzed using various instrumental techniques (FTIR and XPS). The kinetics, isotherms, and thermodynamics data of Hg 2 þ , Cd 2 þ , and Cu 2 þ ions onto SOB were presented. The maximum biosorption capacity of SOB to uptake Hg 2 þ , Cd 2 þ , and Cu 2 þ ions from aqueous solution was obtained 60.25, 153.85, and 45.25 mg/g, respectively. The experimental data showed that biochar prepared from Sargassum oligocystum is an efficient and promising biosorbent for the treatment of heavy metals-bearing wastewaters. Information of this data article including, isotherm, kinetic, and thermodynamic parameters will be informative for modeling and predicting the biosorption capacity and mechanism of heavy metal removal by algae.
This data set will be beneficial for the scientific community wanting to scale up and design a biosorption column with S. oligocystum biochar as medium for the removal of heavy metal-bearing waters or wastewaters.
Data
The FTIR of the fresh and used SOB particles at wave numbers from 500 to 4000 cm À 1 are shown in Fig. 1 . The X-ray photoelectron spectroscopy (XPS) of fresh SOB and Cd 2 þ , Cu 2 þ , and Hg 2 þ loaded SOB is also depicted in Fig. 2 . Data of this article including, kinetics, isotherms, and thermodynamic analysis was calculated using models provided in Table 1 . The data of kinetics and isotherms for biosorption of heavy metals (cadmium, copper, and mercury ions) onto SOB were first depicted in Table 1 , the kinetics, isotherms, and thermodynamic parameters were calculated and summarized in Tables 2 and 3. 2. Experimental design, materials and methods
Materials
The mass of brown algae (S. oligocystum) was harvested from the Persian Gulf, Bushehr coast, Iran. The collected S. oligocystum masses were first washed with seawater for removing debris and sand and then shipped to the laboratory. In the laboratory the biomasses of S. oligocystum was washed extensively with running tap water for around 30 min followed by deionized water to remove impurities. After that, the biomass was dried at 350°C for 2 h in a Muffle Furnace. The dried biomass (biochar) was ground to achieved a particle size of a 200-mesh (Φ¼ 0.074 mm). The obtained particles were used in the experiments as S. oligocystum biochar (SOB). 
Experimental design
Biosorption batch tests with the prepared SOB were conducted in 100 mL flask and stirred at 120 rpm in a shaker-incubator instrument (Parsazma Co., Iran). Each test contained of preparing 50 mL of adsorbate (Cd, Cu, and Hg) with a given initial concentration. The initial pH of the solution was regulated as required by addition of 0.1 M HCl and NaOH solutions. After the sample reached equilibrium, the sample was passed through a 0.42 mm-filter, and the final concentration of the contaminant was determined. The amounts of contaminant adsorbed per gram of SOB, q e (mg/g), were obtained as follows [3, 4] :
where C 0 and C e (mg/L) are contaminant concentrations at initial and equilibrium, respectively. M (g/ L) denote the dry mass of SOB in the solution.
Isotherms analyses were performed with various initial concentrations of Cd 2 þ , Cu 2 þ , and Hg 2 þ (see x-axis of Fig. 4) , contact time of 8 h, solution temperature 24°C, and mixing intensity of 120 rpm. Kinetic tests were done using a known initial concentration at 24°C for a determined contact time (t ¼0-210 min). The thermodynamics of biosorption process of Cd 2 þ , Cu 2 þ , and Hg 2 þ onto SOB was assessed using a 100-mL flask, containing 50 mL of pre-determined concentration of the adsorbate, 10 g/L SOB, mixing intensity of 120 rpm. This test was performed at designated temperature (24°C). The thermodynamics of contaminants biosorption onto SOB was analyzed using an estimated change in biosorption free energy (ΔG°), biosorption enthalpy (ΔH°), and biosorption entropy (ΔS°) as defined in the Table 1 . All biosorption tests were performed at least in duplicate to ensure the reproducibility of data, and the average values are stated herein. Blank tests containing no SOB were also undertaken.
Analytical methods
FTIR spectra for fresh and used SOB samples were recorded by the KBr pellets method operated on FTIR spectrophotometer (Shimadzu 4300, Japan). Data processing was performed to transform absorbance into transmittance percentage showing wavelength peaks. The residual concentration of Cd 2 þ , Cu 2 þ , and Hg 2 þ ions in the treated solutions was analyzed using an atomic absorption spectroscopy (AAnalyst 200 Perkin-Elmer). The initial and final pH of the solution was measured using a pH meter (METLER TOLEDO FE20). The surface of the SOB samples before and after heavy metals adsorption was analyzed by using an X-ray photoelectron spectrometer (XPS, KRATOS AXIS 165). The XPS was operated at a base pressure of 8 Â 10 À 8 Pa and pass energy of 23.5 eV. The calibration of the spectra was done by graphitic carbon as the energy referenced to C1s at 284.6 eV. The value of correlation coefficients (R 2 ) and the standard deviation (SD) of data was used to assess the goodness of the kinetic and isotherm models. SD can be expressed as:
where X 1 , X 2 , …, X n are the obtained values of the measurements, X is the average value of the measurements, and n is the size of the sample.
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